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Abstract

Under Egyptian conditions, there are many kinds of agricultural
wastes which cause many environmental problems. These organic
wastes are characterized by their high contents of fibers,
carbohydrates, and some essential plant nutrients. The present work
aims to investigate the possibility of utilization of some locally
available agriculture wastes like rice straw to produce organic
fertilizer (compost) to minimize the environmental pollution by
chemical fertilizer or accumulation and burning the agricultural
wastes, and to study the bio-organic fertilization of potato under
newly reclaimed soil. To achieve the aims of this study, enriched
compost heaps was made from rice straw supplemented with farm
yard manure, bentonite, rock phosphate, elemental sulfur, and urea
and inoculated with a mixture of lignocellulolytic microorganisms to
accelerate the decomposition rate, the heap was aerobically
composted till maturation (after 120 days). The physical, chemical,
and biological changes during the composting process were
evaluated. Also, the degrees of maturity were tested. A field
experiment was carried out to evaluate the response of potato plant to
application of above mentioned enriched compost, rhizobacteria
inoculation, and different N-levels under sandy soil conditions. The
obtained results from monitoring of the composting process showed
that temperature reached maximum values 65°C within 1-3 days after
each heap turning, and then dropped to be similar to the ambient
temperature at maturity. Furthermore, bulk density, E.C., total NPK
soluble-N, available P, and available micronutrients were increased
with progressing the composting process. While O.C., O.M., and C/N



ratio were decreased. In addition, the total counts of mesophilic
bacteria and actinomycetes showed a little increase at early intervals
of composting process, then they gave a high increase till the end of
the process. On the other hand, the total counts of mesophilic and
thermophilic fungi and cellulose decomposers gave a high counts at
early intervals, and then they declined at the end of the composting
process. pH tested under anaerobic conditions recorded an alkaline
value. All ratios of the mesophilic/thermophilic microorganisms were
more than 1.0. The ratio of E4/E6 (extinction coefficient) for the heap
was relatively lower which indicates a large particle size and
characterized with humic acids more than fulvic acids. Also, no
inhibitory effect was appeared from using of compost water extract of
heap during the germination test which indicates phytotoxicity. The
obtained results from the field experiment showed that the response
of potato plants to different compost levels, rhizobacteria inoculation,
and various N-levels was positively significant. On the other hand,
composts application to sandy soil led to improve their chemical
properties.

Compost treatments, inoculation with rhizobacteria and various N-
levels positively affect potato plants, NPK contents as well as yield
under sandy soil conditions. The response of potato to rhizobacteria
inoculation combined with different N-levels showed that using
higher levels of N-fertilizer with or without inoculation gave higher
values of potato plant growth, NPK uptake as well as yield and some
yield parameters
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